Culture of human adipose tissue explants leads to profound alteration of adipocyte gene expression.
Primary culture of adipose tissue has often been used to investigate pharmacological and nutritional regulation of adipocyte gene expression. Possible alteration of adipocyte gene expression by primary culture on its own has not been explored in detail. In order to address this issue, explants were prepared from human subcutaneous adipose tissue recovered from plastic surgery and maintained for 0 to 48 h in DMEM supplemented with 10 % serum. At different time points, adipocytes were isolated from the explants by collagenase digestion, and mRNA expression and lipolysis were studied. Culture was associated with an accumulation of tumor necrosis factor-alpha (TNFalpha) in the culture medium, an increase in anaerobic glycolysis, and an increase in the basal lipolysis. In parallel, a rapid and dramatic decrease in the level of mRNA encoding for several adipocyte-specific proteins such as adipocyte lipid-binding protein, hormone-sensitive lipase, lipoprotein lipase, and peroxisome proliferation activating receptor-gamma2 was observed in isolated adipocytes. These downregulations were reminiscent of a dedifferentiation process. In parallel, primary culture was associated with an increase in adipocyte beta-actin, TNFalpha, glucose transporter-1 and hypoxia-induced factor-1alpha mRNAs. Treatment of explants with agents that increase cAMP (isobutylmethylxanthine and forskolin) prevented TNFalpha production and expression and culture-induced alterations of adipocyte gene expression. These data show that primary culture of human adipose tissue explants dramatically alters adipocyte gene expression.